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INTRODUCTION. 

regions, a comparison of which with means of April of former 
‘years shows; iu  general, the same features as exhibited by re- 
ports from tho regular Signal Service stations, viz., high mean 
temperatures, and, with the oxceptiou of‘ the district of Oal- 
vestou, marked deficiencies of ralnfiill. 

In the preparation of this REVIEW the following data, 
received up to May 20, 1885, have been used, viz., the 
regular tri-daily weather-charts, .Containing data of simulta- 
neous observations taken at  133 Slgnal Service stations and 21 
Canadian stations, as telegraphed to this ofice; 181 monthly 
journals and 179 monthly means from the former and 21 
monthly means from the latter : 319 monthly registers from 
voluntary observers; 60 monthly registers from United States 
Army post surgeons ; marine records ; international simulta- 
neem observations ; marine reports through the co-operation 
of the Hydrographic 06~0, United States Nary, and the “New 
Pork Herald Weather Service;” monthly weather reports from 
the local weather services Of Alabama, Arkansas, Colpdo,  
Illinois, Indiana, Kansas, Louisiana, Michigan, Minnesota, 
Mississippi, Missouri, NebraFka, Nevada, New England New 
Jersey, North Carolina, Ohlo, Oregon, Pennsylvania, bouth 
Carolina, and Tennessee, and the Central Pacific Railway 
Company ; trustworthy newspaper extracts, and special re- 
ports. 

- 
ATMOSPHERIC PRESSURE (expressed in inches and hundredths). 

Mountains, the departures being less than .05 except in Mon- 
tans, Dakota and Minnesota d @ r e  they range from .05 to .13. 
East of the Mississippi Rirer, in the northern and central 
plateau, and thence westward to the Pacific, the mean pressure 
of April is greater than that for March, the excess amounting 
to .10 or slightly more on both the north Pacific and New Eng- 
laud coasts. 

BAROMETRIC RANGES. 
The monthly barometric ranges at  the various Signal Service 

m tat ions are also given in  the table of misceIIaneous meteoro- 
logical data. The ranges, Usual, conform to the general 
rule; that is, they increase 1~1th the latitude and decrease 
diglitly, though somewhat yegul:lrly, with iricreasing longi- 
tude. In the states borderlng on the Atlantic the exfrome 
I‘anges are: .29 at Key West, Fla. and 1.03 at Albany, N. Y.; 
between the eighty-second and ninety-second meridians, .37 
tt Bern Orleans, La., and 1.08 at  Alpena, Mich. ; between the 
Mississippi River and Rocky Mountains, .39 at Qalveston, Tex., 
ind 1.42 a t  Fort Totten, Dak.; Plateau regions, .43 at Pres- 
:ott and Puma, Ariz., aud 3 7  Fort Bridger, Wyo. ; Pacific 
:east, .35 at Los Angeles aud Sari Diego, Cal., and .C6 a t  Port 
Angolev, Wash. The ranges for April, 1888, are a b u t  normal 
n the southern portions of the country, on the Pacific coast 
and in the Lake region. In .the Missouri Valley they exceed 
;lie normal from .2O to 40, while In New England they are from 
10 to .20 below the normal. 
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AREAS OF HIGH PRESSURE. 
During the month of April, 1888, nine well-defined areas 0. 

high pressure hare passed across the territory covered by thc 
tri-daily weather charts. Eight of these originated in th t  
Northwest Territory, aud one on the north Pacific coast. Thc 
general direction of movement was to the southeast, and all 
but two reached the At.lantic coast. 

The following table shows, for each area, the latitude ani 
longitude in which its centre w m  first aud last observed, thc 
highest observed barometer readings, and the average relocitj 
in miles per hour : 
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kota on the night of-the lst,  when the-highest pressure w a  
not more than 0.1 above the normal. On reaching the Lake 
region the pressure at the centre began to iucrease and when 
lnst observed wm 30.42 along the coasts of Connecticut and 
New Jersey, on the morning of the 4th. Light winds and fail 
weather attended the area throughout its course. A fall i n  
temperature of from loo to 20° in twenty-four hours occurred 
over the Ohio Valley and the Lake region on the morning oj 
the 3d, when the temperature a t  nearly all stations to the uorth 
of the Ohio River was below freezing. A sharp fall in tempera. 
ture occurred over the middle Atlantic states, but did not cause 
frosts. The lowest temperature of the month occurred ovei 
eastern Montana and northern Dakota on the 1st and 2d. 

11.-The morning chart of the 4th indicated the advance 
eastward from the Pacific of an area of high pressure which 
was apparently central on the north Pacific coast a t  10 p. m. 
of the 4th. The area moved eastward, maintaining a central 
pressure near 30.2 until central over the lower Missouri valley, 
when the pressure began to rise. At 7 a. m. of the 6th a second 
centre had developedon the northern border of the area. On the 
following morning the two centres had combined in one situated 
to the  north of Lake Superior, and the central pressure had 
iucreased to 30.56 at  Prince Arthur's Landing, the highest re. 
ported during the existence of the area. From this position 
i t  moved to the southeast and passed to the ocean from t h e  
coast of the middle Atlantic states on the afternoon of the 
9th. Generally fair weather atteuded the area, though light 
local rains were reported from a few stations located on its 
outer limits. I t  was accompanied by a f'all in temperature, 
amouuting to loo over the northeru and middle plateau dis- 
tricts, 20° over the northern and middle slopes of the ltocky 
Mountaius and the Missouri Valley and ranging from 200 to 
30° in twenty-four hours over the 6hio Valley and the Lake 
regiou. The lowest temperature of the month over eastern 
Minnesota, northern and eastern Michigan, the lower lake re- 
gion, Pennsylvania, New York, and New England states oc. 
curred under the influence of this area. 

111.-This area was first observed to the north of Dakota, 
where it was central on the morning of the l l t h ,  and extended 
southeastward to the Gulf of Mexico. Light winds and fair 
weather prevailed throughout the United Statos, excepting 
over the lowar lake region and along the Atlantic coast, where 
rain occurred, due to the influence of an area of low pressure 
then central north of Lake Ontario. The area moved nearly 
south until central over Kansas, where the movement was more 
to the eastward. Before reaching the coast the area broke up 

~ 

into several portions, one central in Texas, another central io 
the emtern Gulf states, and still another ceutral on the coast 
of North Carolina, all disappearing by a gradual decrease of 
pressure. Fair weather prevailed in all parts of the area. 
The f d 1  in temperibture was very light, amounting usually to 
about loo, but, in rare instances, reaching 20° in twenty-four 
hours. 

1V.-This area was central in Dakota on the afternoon of 
tho 13th. I t  moved in a southeasterly direction, disappeariug 
from the charts after 7 a. m. Of t!m 15th. I t  was attended by 
light winds and fair weather, wlth only a slight fall in tern- 
perature. 

V.-This area was central in Manitoba on the afternoon of 
the 15th, the pressure a t  the centre being but slightly above 
the normal. It moved to the southeast during the lGtli and 
17th over the Lake region and the middle Atlantic states, the 
pressure reaching 30.44, the highest attained during its ex. 
istence. Light rains occurred wlthln the eastern limits, probe 
ably due to an area of low pressure then in advance, and also 
within the limits of t h i s  area Of hIgl1 pressure, probably due 
to the  area of low pressure which followed it. No dangerous 
winds were reported. The fall in temperature was light, being 
greatest in the lower Missouri va!ley, Illinois, Indiana, and 
aloug the coast of the south Atlantic states, where it amouuted 
to 20° in twenty-four hours. 

VI.-The 10 p. m. chart of the 17th shows the advance is@ 
bars of an area of high pressure which apparently moved south- 
eastward from the north Pacific. I ts  centre was first located 
within the region of observation on the morning of the 17th. 
It moved rapidly to the southeast with decreasing pressure 
and disappeared from the charts while over Illinois on the 
afternoon of the 18th, having united with the following area 
which was then central north of Dakota. J t  was accompanied 
by light winds and fair weather, excepting iu the eastera 
limits of the area, where light rains occurred, probably due to 

influence of an area of low pressure hereafter described a8 % a A number vi. There was a fall Of from loo to 20° in tern- 
perature over the northern an" middle slopes of the Rocky 
Mountains and the Missour1 valley. At  3 p. m. of the 17th 
the temperature was 30° lower Over Kansas than at the same 
time on the preceding day, a f d l  Of 24O in the previous eight 
hours being shown at  Leavenworth. 

VI1.-The 10 p. m. chart of t!e 18th shows the atmospherio 
pressure everywhere in the United States to the east of the 
Mountains to be above the normal, excepting over the  Nefl 
England States, where i t  was Only slightly below. The area 
was central in northern Dakota. It moved slowly and i r r e y ,  
lady southeastward and passed off the coast of the south 
Atlantic states after the 7 a..m. observation of the 22d, the 
central pressure having stead!ly declined until it was slightly 
above the normal. Light rains within the eastorn limits of 
the area were reported over the lower lake region, the Ohio 
Valley, and along the coast of the south Atlantic and east 
Gulf states. In  all other districts within the area fair 
weather, with light winds, prevailed, exceptiug over the 
lower lakes on the night of the 18th, where some stations 
roported maximum wind-velocities of thirty-fire miles. The 
fhll in temperature W R S  less than loo in twenty-four hours 
over a large portio11 of the country traversed by the area, but; 
in a few instances the fall amounted to 20° in twenty-four 
hours. The minimum temperatures of the month occurred OD 
the 20th, 21st, and 22d over the Missouri Valley, Keiitucky, 
Tennessee, Arkansas, sild the eastern Gulf states. 

VIIL-The centre of this area of high pressure appeared 
north of Dakota on the morning Of the 23d, and the area ex' 
tended from the Rocky Mountains eastward to the Appw 
lachian Mountains, and as far south as Arkansas. The ares 
moved to the southeastward and was central over Lake Supe 
rior on the morning of.the 24th, when it extended over all of 
the United States east of the Rocky Mountains. The pressure 
at the centre slowly iucreased a8 it approached the coast to 
30.64, the highest reported. From 10 p. m. of the 26th to 10 
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2d. At 10 p. m. of tho 1st light raiu began over the lower lake 
region, New Pork, and the New England States, continuing 
during the 2d. Slightly higher temperature prevailed. 

11.-This depression apparently moved sonthedstward from 
the north Pacific Ocean. The Pressure at  the centre steadily 
decreased until  the lowest point, 29.30, was reached a t  Fort 
Sully, Dak., at 3 p. m. of the 4th, after which it rapidly increased 
to 29.6 which was maiutainod with slight changes. Light 
rains occurred over the Pacific coast regions on the 3d and 4th, 
bot no rain occurred within tlie areaover Rocky Mountain dis- 
tricts. Precipitation began in the eastern quadrants of the 
storm on the afteruoou of the 4th over tho upper Mississippi 
valley and theLake region, and became geueral within the area 
on the night of the 5th over the middle Atlantic and New 
England states. The depression cmsed high winds over the 
eastern slope of the Rocky Mountains 011 tlie 4th, and severe 
southeasterly, changing to westerly and northwesterly, gales 
orer tlie Lake region and along the coast of the middle At- 
lantic states ou the 5th aucl 6th. The rise in temperature 
attending the depression was greatest over the Ohio Valley 
on the morning of' tlie 5th, and q w r  the lower lake region on 
the afternoon of the 5th, when I t  exceeded 20°, but in other 
districts the rise rarely amounted to 20°, and usually was 100, 
or less, iu twenty-four hours. 

III.-Tnio areas of low pressure appear on the 10 p. m. chart 
of the 7th, one to the north of Montane, the otlier in southern 
New Mexico. The first moved eastward, its centre remaiuing 
to the northward of the region Of Observation; the second 
moved northeast, and at 3 p. m. Of the 9th both had united in 
one area, nearly circular in sM)e, central over the lower 
Missouri valley. The central pressure decreased over the Lake 
region to 29.4 and increwed to 29.9 Over the New England 
States. Rain became general within the area at  10 p. ni. of 
the 8th and continued. Severe gales prevailed over the Lake 
regiou from the 9th to l l th ,  and along the coast of the middle 
Atlantic and New England states on the 10th and l l th .  The 
increase of temporature was Slight, amounting nsually to about 
100 arid rarely to as much as 20' in twenty-four hours. 

1V.-This area was first observed on t h e  afternoon of the 
l l t h ,  extendiug southward over Montana. Tlie pressure at the 
most uortherly stations of obserpatiou was uearly normal. The 
brea moved to the southeast 1~1th Slowly decreasing pressure, 
its centre remaiuing to the northward of the region of observa- 
tion until the morning of the 14th, when i t  was central over 
the lower lakes. On reaching the coast of the New England 
States the direction changed to the northeast, and when last 
observed off the coast of NOW Scotia the pressure had declined 
to 29.56, the lowest observed during the existence of tho area. 
Rain became general on the n@t Of' the 14th over a small area 
immediately about the centre Of the storm, passing over in turn 
the lower lake region, New Pork, and the New England Stntes. 
kloderate gales occurred over the Lakes on the 13th and 14th, 
and at a few station6 011 the coast 0" the morning of the 15th. 

V.-This depression developed in t h e  Northwest Territory 
md moved southeast to the Coast of Virginia. It displayed 
but feeble energy, the pressur? being only slightly below tile 
iormal. Light miuds and fmr weather prevailed within its 
imits until the afternoon of the 15th when light rain began in 
,he northern quadrants over the lower lake region nud the 
iortliern half of' the middle Atlantic states. 

vI.-An area of' low pressure originated in the northern 
Rocky Mountain districts 011 the 16th and moved to the south- 
t:Lstward. the pressure increaslqg Slowly until near the normal. 
wliile over tlie lower Missour1 valley the direction of move- 
nent changed to the northeilst, and i t  passed to the Qulf of 
saint Lawrelice on the afternoon Of tho 19th, the pressure having 
leereased to 29.52. Winds were brisk over the northern aud 
niddle slopes of the Rocky Mountains on the 15th airti 16tt1, 
)ut  decreased in force over the Lakes. Fair weather prevailed 
inti1 the night of the lGth, wllen light rains beg;in. The in- 
:rease of temperature WHS !lot marked, amouuting usually to 
ibout loo in twenty-four hours. 
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VI1.-This storm was of feeble energy. I t  was first observed 
in the Northaest T’erritory and was central in northern Mon- 
tana on t h e  morning of the  20th. Rain began in tlie northern 
quadrants of the storm on the afternoon of the 99d. Winds 
were light, excepting on the coast of North Carolina, where 
maximum velocities of thirty-fivo miles were reported. The 
maximum temperatures ofthe month were reported on the 21st 
and 22d from stations in Wyoming, south Dakota, Nebraska, 
Kansas, Colorado, and Utah, and on the 19th and 20th from 
stations in Washington and Oregon. 

VIII.-On tlie 3 p. m. chart of the 20th an area of low press- 
ure is shown to be central in the Atlantic east of Massachu- 
setts. I t  moved in a direction slightly to the east of north 
across the Maritime Provinces of Canada, the pressure de- 

creasing to 29.46 when last observed at  7 a. m. of the 22d. It 
w a s  attended by light winds and rain or siiow. 

IX--This depression probably moved southeastward from 
the north Pacific. I ts  direction of movement chmged near the 
one hundred and seventh meridian. The area wati stationary 
near Fort Buford;Dak., from 10 p. m. of the 24th for twenty- 
four honrs, when the pressure declined to 29.32. It disap- 
peared to the northeast after 3 p. m. of the 26th. Generally 
fair weather preva.iled within the area until the night of the 
25th, when light rains occurred over Montana and Dakota. 
High winds were reported over Nebraska, Dakota, and north- 
ern Miniiesota during the 24th and 25th. Under the influence 
of this area the maximum temperatures occurred over eastern 
Montana, northern Dakota, and Minnesota. 

NORTH ATLANTIC STORMS FOB APRIL, 1888. 
LPresaure in inches and millimetres; windzforce by Beaufort male.] 

The paths of the depressions that appeared over the north 
Atlantic Ocean during April, 1888, have been determined 
from international simultaneous observations by captains ol 
ocean steamships and sailing vessels, received through the co. 
operation of the Hydrographic OfEce, Navy Department, and 
the 6‘  New Pork Herald Weather Service.” 

Of the ten depressions traced, seven originated west of the 
fiftieth meridian, and pursued east to northeast tracks over 
Newfoundland or the Qrand Banks; one advanced northwest- 
ward from the vicinity of the Azores; one moved eastward 
over the Bay of Biscay, and one first appeared over mid-ocean 
near t h e  fifty-fifth parallel, and thence passed eastward to the 
British Isles. The month opened with unsettled weather and 
fresh to strong gales between t h e  thirtieth and sixtieth me- 
ridians, attending the presence of two areas of low pressure, 
one of which wa.9 located over the Banks of Newfoundland, 
and the other to the northward of t h e  Azores. A third de. 
pression was apparently central off the koast of Portugal. 
Over the British Isles and off the American coast south ofthe 
fortieth parallel the pressure mas relatively high. During the 
balance of the first decade the weather continued unsettled 
over the western portion of the ocoan, with marked barometric 
fluctuations. During this period the pressure continued gen- 
erally high east of the thirtieth meridian. From the 10th to 
the 20th, inclusive, three important storms appeared, one of 
which traversed the ocean from coast to coast; one passed from 
the Banks of Newfoundland to the eighteenth meridian, and 
one, of tropical or subtropical origin, advanced from t h e  vi- 
cinity of Bermuda to Newfoundland, and thence moved north- 
eastward and disappeared over mid-ocean. During the third 
decade high barometer and generally fair weather prevailed 
over mid-ocean until the 29th, during which and the following 
date fresh to strong gales occurred. Over the British Isles 
and the ocean to the southward the last ten days of April con- 
stituted the stormy period of the month, although from the 
25th to t h e  27th, inclusive, t h e  barometer was high in that 
region. From the 20th to the 24th the weather was unsettled 
west of the fiftieth meridian, after which fair weather and high 
barometer prevailed until the 28th, when the advance north- 
northeastward of a depression of small energy from near Ber- 
muda caused lower pressure and niodorate gales. 

In April, 1887, eleven depressions were traced, the tracks 
predominating to the southward and southeastward of Nova 
Scotia and Newfoundland. But one depression was traced 
from American waters to the European coast. The general 
character of the weather over the ocean was very severe, and 
gales of hurricane form wore encountered off the coast of the 
United States during the first fire days of the month. From 
the 12th to the 16th, inclusive, storms of exceptional violence 
occurred over, and to the eastward of, the Banks of Newfound- 
land. During the last decade of the month the weather con- 
ditions in the trans-Atlantic routes were more settled, although 

strong gales were experienced over the western portion of the 
ocean from the 26th to the 29th. 

As compared with the con”sponding month of previous 
years the storms of April, 1888, were deficient in number and 
energy . 

I n  the following descriptions Of the depressions traced, PO- 
sitions are given in degrees, latitude and longitude, except In 
cases where twenty-five to thirty-five minutes are cited, when 
they are showii in degrees and half degrees : 

1,-This depression was Central O n  the 1st orer the south- 
eastern part of the Banks Of Newfoundland, whence i t  had 
advanced from the westward. In this position barometric 
pressure below 29.50 (749.3) was Shown, and moderate to fresh 
gales prevailed. By the 2d the centre.of depression had moved 
northeast to the thirty-nint! merldlan, with an increase iu  
pressure of about .20 inch, after which it apparently recurved 
westward under the influence of a dei?ression passing northeast 
over Newfoundland, and an area of high pressure overlying 
the ocean east of the thirtieth meridian. 

%,-This was a well-defined. Storm of sniall energy which 
moved northwest from the Viclnlty Of the Azores during the 
1st and united with depressioll number 1 by the 2d. 

3,-This depression was a CoIltinuation of land low-ares 
number i which traversed the Xorth American continent and 
passed eastwyd from Nova.Scotia during the 2d. On the 
morning of the 3d the depression was central off the west coast 
of Newfoundland, with pressure below 29.60 (751.8), from which 
position it moved northeast beyond the region of observation. 

4,-This depression was the continuation of land low-area 
number ii which traversed the A m e y m  continent and ad. 
vanced northeast over the Gulf of Smut Lamrouce during the 
6th. On the 7th the storm was central near Anticosti Island, 
and thence advanced over the Ocean north of Newfoundland. 

&--This depression first appeared on the 10th off the east 
edge of the Banks of Newfoundland, with pressure about 29.70 
(754.4), whence it advanced east-northeast to the westward of 
tho British Isles by the 15th attended by a gradual decrease 
in central pressure and gales of increasing energy. Snbsequent 
to the 15th the storm-centre recurved south and west and 
united with depression number 6,  which had followed cloself 
in its wake. 

6,-This depression is first charted southwest of Nova scotia 
under date of the 13th, whence it moved rapidly east-northeast 
to the north of Ireland by the 17th,  accompanied after the 14tb 
by disturbancos of pronounced strength. By the 18th the 
centre of depression had recurved southward over Ireland, 
with pressure falling below 29-60 (749.3), from which position 
it moved eastward beyond the region of marine observations, 

7,-The pressure of th i s  depression to the southward of 
Bermuda was indicated by reports of the 14th. By the 16th 
the storm-centre had moved northward to the fortieth parallel, 
and during the 16th and 17th remained nearly stationery 


